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Fig. 1—Typical Transmitter-Receiver Bay With J68387P (5-Bar) Receiver Modulator and IF Preamplifier

3.02 The J68331 transmitter-receiver bay is coded consists of a 9-foot duct-type framework. The bay
either as a J68331A type or as a J68331B is approximately 15 inches deep and 22-3/8 inches
type bay. The basic difference is in the wiring wide. The bottom half of the bay is occupied by

of the B-type bay to accept the newer, or List 4, units arranged for 19-inch panels. The lower units
microwave generator. However, the A type may project 9-3/8 inches from the front of the uprights
be modified to use the List 4 generator. A bay where solid-state microwave generators are provided

Page 2



and 9-3/4 inches where tube-type generators are
provided. These units, starting at the bottom of
the bay, are:

Transmitter microwave generator

Receiver microwave generator, at main or
terminal station (or a 40-MHz shifter at a
repeater station)

Transmitter control unit
Receiver control unit.

3.03 The upper half of the bay is occupied by

the receiver, IF, and transmitter components
and may be enclosed with hinged-type casing doors.
The receiver equipment mounted within this casing
consists of the IF equalizer and/or IF filter (at
interstitial channel installations), the IF main
amplifier, the receiver converter and IF preamplifier
unit, the image suppression filter, and the receiver
beating-frequency rejection filter if the bay is
equipped with the J68330D or P receiver converter
and IF preamplifier. If the solid-state IF main
amplifier (J68330T) is used, an additional bandpass
filter (1080A) must be added along with the solid-state
amplifier. The solid-state main amplifier includes
a gate circuit which opens the normal signal path
and applies the carrier resupply signal to the
transmitter. Only one carrier resupply generator
is provided for each bay lineup (maximum of 6 bays)
with the unit mounted on the first bay and the
output of the generator connected in series to each
bay in the lineup. The transmitter portion includes
the buffer amplifier (at main or terminal stations
only), the transmitter modulator, the transmitter
amplifier, and the output monitor. The channel
combining and separating networks for the transmitter
and receiver are mounted at the extreme top of
the bay in a horizontal position. These networks
are arranged for waveguide coupling to the antenna
waveguide for the first bay in the lineup or to
preceding and succeeding networks in adjacent bays
for an intermediate bay of a lineup. A removable
cover, held in place with release fasteners, may
be provided in front of the channel networks.
Forced air cooling may be used for particular tubes
and units of the bay.

3.04 The local cable wiring between units on the

bay is run in forms housed in the ducts at
the right and left side of the bay. Separate cables
are provided for the receiver and the transmitter
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in order that only the required wiring need be
furnished where only a receiver or a transmitter
is furnished. The cable connections to the units
are made by means of plugs and jacks to facilitate
removal of units for bench maintenance. Coaxial
cables, with the exception of direct patches between
units, also are housed in the regular wiring ducts.

3.05 The maximum power drain for the T-R bay
is as follows:

(a) For +30 dBm (1-watt) operation

AUX MAIN MAIN
STATION RCVR TRMTR
VOLTS AMPS AMPS AMPS
+250 0.200 0.070 0.175
+130 0.330 0.330 0.125
—12 15.4 10.0 111

(b) For +33 dBm (2-watt) operation, equipped
with the J68330-type receiver converter — IF

preamplifier
AUX MAIN MAIN
STATION RCVR TRMTR
VOLTS AMPS AMPS AMPS
+250 0.245 0.070 0.220
+130 0.330 0.330 0.125
—12 15.4 10.0 11.1

(¢) For +33 dBm (2-watt) operation, equipped
with the J68387F receiver modulator — IF pre-

amplifier
AUX MAIN MAIN
STATION RCVR TRMTR
VOLTS AMPS AMPS AMPS
+250 0.245 0.070 0.220
+130 0.255 0.255 0.125
—24 0.200 0.200 =
=12 14.5 9.1 11.1

Page 3



SECTION 410-410-100

(d) For +37 dBm (5-watt) @475V operation,
equipped with tube type microwave

generator
AUX MAIN MAIN

STATION RCVR TRMTR
VOLTS AMPS AMPS AMPS
+250 0.200 0.070 0.175
+130 0.530 0.170 0.485
—24 0.200 0.200 =
—12 11.3 5.9 11.1

(e) For +37 dBm (5-watt) @250V operation,
equipped with solid-state microwave
generator and IF main amplifier

AUX MAIN MAIN
STATION RCVR TRMTR
VOLTS AMPS AMPS AMPS
+250 0.235 = 0.210
+130 0.120 0.120 -
—24 0.200 0.200
—12 9.2 3.8 8.5

Note: Early in 1959, transmitter-receiver
bays were shipped with filters in the 4130 volt
and 250-volt battery feeders in the bays.
Earlier bays have been, or may be, modified
to include such filters. These power lead
filters effectively eliminate hits on working

bays caused by surges in the 4130 volt and
250-volt feeder leads.

3.06 The types and complement of the tubes,
transistors, diodes, and crystals used in the
units in the T-R bay are listed in Table A,

4. BLOCK DIAGRAM DESCRIPTIONS

4.01 A block diagram of the overall transmitter-

receiver bay is shown in Fig. 9. In addition
to showing signal flow direction, the overall block
diagram includes a short deseription of the function
of each block and three level diagrams: one for
the +30 dBm transmitter, one for the +33 dBm
transmitter, and one for the 437 dBm transmitter.
More detailed block diagram deseriptions of the
receiver and transmitter portions of the T-R bay
are given in the remainder of Part 4.
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A. Receiver Equipped With the J68330D or J68330P
Receiver Converter and IF Preamplifier

402 The J68330( ) receiver converter and IF

preamplifier is now rated for addition and
maintenance (A&M) only. New receiver installations
will have the J6838TP receiver modulator and IF
preamplifier described in Part 4B.

4.03 Block diagrams for receivers equipped with

the J68330( ) receiver converter and IF
preamplifier are shown in Fig. 10 (for repeater
stations) and Fig. 11 (for terminal stations). The
input to a particular receiver is waveguide-coupled
to the antenna waveguide if the receiver is in the
first bay in a lineup or to a preceding bay if the
receiver is in an intermediate bay in a lineup.
At the receiver, the incoming microwave signal
may contain any combination of one to six channel
signals. At the receiver channel separating network:
(1) the desired channel frequency is selected for
the particular receiver and (2) all other signals are
transmitted through the network to succeeding
receivers. The incoming signal selected in the
channel separating network is passed through the
receiver beating-frequency rejection filter (if provided)
and the image suppression filter to the RF input
of the receiver converter.

4.04 [n the receiver converter, the incoming signal

is combined with the loeally generated beating
frequency which is 70 MHz removed from the
incoming carrier. The beating frequency is supplied
by the receiving microwave generator or the
40-MHz shifter. One of the modulation products
that results from this combination in the converter
is the desired T0-MHz frequency-modulated IF signal
which is amplified in the preamplifier section of
the unit. The output of the preamplifier is patched
to a 315A IF equalizer, which compensates for
phase distortion and/or a 5T4A IF filter, which is
used at stations along interstitial routes to prevent
adjacent channel crosstalk during fading. The
T0-MHz signal is then applied to the input of the
IF main amplifier where the major IF gain of the
receiver is provided. An automatic gain control,
which is located in the receiver control panel,
controls the overall IF main amplifier gain (tube-type)
to compensate for fading and variations in
transmission. If the solid-state IF main amplifier
is being used, the automatic gain control is an
integral part of the amplifier. The IF output from
the IF main amplifier may be patched directly to
the transmitter section of the same bay; or, at




TUBE, TRANSISTOR, DIODE, AND CRYSTAL COMPLEMENT

TABLE A
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UNIT OF EQUIPMENT

TUBES

PLUG-IN
DIODES

DIODES

TRANSISTORS

CRYSTALS

6AQS

BAUG

313C

396A

404A

416

A17A

418A

VR150

416C

4068

406A

458C

4598 | 473A

AT4A

497A

45C

45D

45G

450

51A

62A

62C

66C

28AA [28AB | 108AC

Receiver Converter

2

[F Preamplifier
(J68330C)

(L)

(J68330N)

J68387P Receiver
Modulator and IF
Preamplifier

IFMain Amplifier
(J68330A)

(J68330T)

(8]

Receiver Control Unit
(J68330B)

(JB8330W)

IF Buffer Amplifier
(J68330F)

(J6B3308)

Transmitter Modulator

Transmitter Amplifier

Mierowave Generator
(J68330G)

(JG838TR-2)

40-MHz Shifter

Output Monitor

*Depending on the option used.

The options are shown on SD-59405-01,
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terminals and main stations, it may be cabled to
an IF patching bay. At the patching bay, switching,
monitoring, terminating, and distribution taps may
be provided for flexibility in establishing and
maintaining a network.

B. Receiver Equipped With the J68387P Receiver
Modulator and IF Preamplifier

4.05 As shown in the block diagrams of Fig. 12

and 13, the receiver equipped with the
J6B3BTP (S-bar®) receiver modulator and IF
preamplifier has the same arrangement from the
antenna to the channel separating networks as the
receiver described in 4.03. The S-bar modulator
portion of the J68387P receiver modulator and IF
preamplifier combines the incoming microwave
signal with the beating-frequency signal. (The
arrangement of the beating-frequency supplies and
the function of the microwave generators and the
40-MHz shifter are described under D.) The incoming
microwave signal and the beating-frequency signal
are injected into the 1338 waveguide directional
filter which applies the combined signals to the
S-bar modulator unit. The 1338 filter also isolates
the received signal from the beating oscillator and
the beating-frequency signal from the waveguide
path toward the channel separating network. The
8A or 19A isolator, which is ahead of the 1338
filter, provides impedance matching at the S-bar
modulator input and additional isolation of the
received and beating-frequency signals. One of
the modulation produets in the modulator is the
desired 70 MHz which is then amplified in the
solid-state preamplifier,

"Since the modulator portion of the J6338TP receiver
modulator and IF preamplifier uses a Schottky-barrier (S-bur)
diode, it is called the S-bar modulator.

4.06 The 70-MHz output of the modulator is

coupled directly into the IF preamplifier.
The output of the preamplifier is connected through
a 315A equalizer and/or either a 574A filter and
19D pad or a 574A filter and 1080A filter to the
IF main amplifier. The 315A equalizer compensates
for phase distortion and the 574A filter and 1080A
filter are used at stations along interstitial channel
routes to prevent adjacent channel crosstalk during
fading. The 19D pad attenuates the IF power to
keep the tube-type IF main amplifier within its
gain control range.
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4.07 The receiver control unit supplies de power

and control and test functions for the receiver
modulator and IF preamplifier and the IF main
amplifier. The receiver control units which are
used with the J68387P receiver modulator and IF
preamplifier also include a —19 volt regulator circuit.
This circuit supplies the —19 volts to the solid-state
preamplifier and the bias current to the S-bar
diode in the modulator,

C. Transmitter

4.08 (See Fig. 14.) In the transmitter, when

the transmitter-receiver bay is used as a
repeater bay, the frequency-modulated IF signal
from the receiver output is patched directly, by
means of a coaxial patch cord, through a 5-dB pad
to the transmitter modulator IF input. When used
as a main station or terminal station transmitter,
the frequency-modulated IF signal from the IF
patching bay is connected, by means of coaxial
cable, through a buffer amplifier to the transmitter
modulator IF input. The buffer amplifier, by
providing a good terminating impedance, reduces
reflections (echoes) between the radio transmitter
and the IF patching bay. In the modulator, the
T0-MHz IF signal is combined with the output of
the local microwave generator to produce the
transmitted microwave frequency. The output of
the microwave generator must be a frequency
70 MHz removed from the desired transmitted
channel frequency. The output of the transmitter
modulator is waveguide-coupled directly to the
input of the RF transmitter amplifier which amplifies
the signal to the required output power. The
output of the RF amplifier is waveguide-coupled
through the output monitor to the transmitter
channel combining network. In this network, the
channel then may be combined with a maximum
of five other transmitted channels. The output of
the channel combining network is directly
waveguide-coupled to the network of the next
transmitter or, in the case of the first bay in a
lineup, to the antenna waveguide. The output
monitor samples a small amount of the output
power to provide means to (1) monitor the output
power and (2) energize alarms in the event of an
RF output power failure.

D. Beating-Frequency Supplies
4.09 Two arrangements are provided for obtaining

the local microwave frequencies required to
combine (1) with the received signal in the receiver
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converter to produce the 70-MHz IF frequency
and (2) with the T0-MHz IF signal in the transmitter
modulator to produce the transmitted frequency.
The arrangement applicable to auxiliary repeater
station repeater bays employs a single microwave
generator and a 40-MHz shifter. With this
arrangement, the output of the microwave generator
is applied to a directional coupler in the 40-MHz
shifter where the signal is divided into two parts:
one part is applied to the transmitter modulator
and the second part is combined with a 40-MHz
source to produce an RF signal which is 40 MHz
removed from the microwave generator frequency.
The output signal of the 40-MHz shifter then supplies
the beating frequency to the receiver converter.
The primary advantage of a single generator with
the closely controlled 40-MHz shift is that any
variation in the frequency of the generator from
the nominal desired value does not adversely affect
the transmitted carrier frequency. Thus, in a
long-haul system, the use of such an arrangement
avoids cumulative carrier frequency drift. To
illustrate this, assume an incoming 3730-MHz signal.
The local microwave generator will have a nominal
frequency of 3840 MHz. Part of the generator
output is coupled to a 40-MHz shifter of closely
controlled frequency to produce a new frequency
of 3840 — 40 = 3800 MHz. This is mixed in the
receiver converter with the received 3730-MHz
signal to produce a T0-MHz intermediate frequency.
This T0-MHz and the 3840-MHz generator frequency
are combined in the transmitter modulator to
produce 3840 — T0 = 3770 MHz, the transmitted
carrier. If the generator frequency drifts to
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3841 MHz, the shifter output goes to 3801 MHz
and the IF becomes 71 MHz. The T1-MHz signal
and the 3841-MHz frequency from the generator
mix in the transmitter modulator to produce
3770 MHz which is the same as before. An analysis
of the case where the generator frequency drifts
above the signal frequency will give similar results.
It can be seen, therefore, that drift in the microwave
generator frequency results in a change in
intermediate frequency but not in the transmitted
carrier frequency. At terminal and main stations,
two separate microwave generators are provided:
one to supply the receiver and one to supply the
transmitter. With this arrangement, the receiver
and transmitter can be used independently to provide
flexibility.

5. CHANNEL COMBINING AND SEPARATING
NETWORKS

5,01 The TD-2 radio system is so designed that,

by the use of proper frequency arrangements,
as many as six broadband channels may be used
in a tandem arrangement. This requires filtering
equipment at the receiving end of the radio circuit
to select the proper channel frequency and, at the
transmitting end, to combine the various channels
without causing interference. The 1400-type
networks and 1401-type networks are used in the
receiver and transmitter, respectively. The basic
difference between 1400-type and 1401-type networks
is the orientation of the hybrid junctions. The
1401-type network is shown in Fig. 2.











































